Introduction
Sorghum, Sorghum bicolor (L.) Moench is an important staple food for more than 300 million people and feed for cattle in Asia and Africa. It is the fourth most important crop followed by rice, wheat and maize. India is a major sorghum growing country in the world, ranks first in acreage and second in production next to United States of America. In India sorghum is grown in areas receiving 500 to 1000 mm annual rainfall with temperature ranging between 26 to 32 o C. It is grown in two seasons, viz., kharif as rainfed crop and rabi with protective irrigation thereby constituting 60 and 40 percent cultivation, respectively.
In India it is grown as a dual purpose crop serving both grain and fodder requirements of the farming community and its regional importance as a major food crop is as much as that of wheat and rice. The experiment was conducted under rainfed condition at Agricultural Research Station, Madhira during early rabi 2016 using 40 ICRISAT sorghum genotypes. Estimation of variation, phenotypic and genotypic correlations along with path analysis was calculated for the material under study. High amount of variability was recorded in the material for various traits under study. Plant height showed positive significant association with number of leaves per plant, leaf length, leaf width, ear length, straw weight, 100 seed weight and grain yield per plant. Number of leaves per plant showed positive significant association with leaf length, straw weight and number of leaves per plant. Path coefficient analysis revealed that plant height exhibited positive direct effect coupled with positive significant correlation with grain yield per plant. Plant height, number of leaves per plant and 100-seed weight are important characters in deciding the grain yield per plant in the present material under study.
The estimates of genetic variability indicated the amount of genetic variation present in the material which is necessary for sorghum breeding programmes. The correlation and path analysis in combination, can give a better insight, into cause and effect relationship between different pairs of characters. The correlation measures the relationship existing between pairs of traits. But dependent traits are an interaction product of many mutually associated components. The path analysis takes into account the cause and effect relationship between the variables by partitioning the association into direct and indirect effects through other independent variables. Grain yield is the product of interaction of component traits. Apart from correlation studies, path coefficient analysis is important to obtain information about different ways in which the component characters influences the grain yield.
Materials and Methods
The present experiment was conducted in deep black soil under rainfed condition at Agricultural Research Station, Madhira during early rabi 2016 using 40 yellow pericarp sorghum genotypes received from ICRISAT. The randomized block design was followed with three replications and each entry was sown in two rows of 3 m length with inter row spacing of 45 cm and intra row spacing of 15 cm. All the recommended practices were followed to raise good crop. From each entry of every replication, five randomly selected plants were tagged for recording observations on all the quantitative characters. Days to 50 per cent flowering and days to maturity were recorded at plot level. Mean of five plants for each entry for each character was calculated and used for statistical analysis. Estimation of variation components and phenotypic and genotypic correlations were calculated by using the formulae given by Burton (1952) and Johnson et al., (1955) . The simple correlation coefficient was subjected to path analysis (Dewey and Lu, 1959) . The list of genotypes included in the experiment are depicted in Table 1 .
Results and Discussion
Considerable amount of variability was observed in the material under study ( Table 2) . Plant height, leaf length, straw weight and grain yield showed highest values for heritability estimates indicating high degree of response to selection for these traits. Phenotypic and genotypic correlations were calculated for ten characters to know the nature of association existing among them. The results are presented in Table 3 . Plant height showed positive significant association with number of leaves per plant, leaf length, leaf width, ear length, straw weight, 100 seed weight and grain yield per plant both at genotypic and phenotypic levels. Days to maturity showed positive significant association with ear length and straw weight.
Number of leaves per plant showed positive significant association with leaf length, straw weight and number of leaves per plant. This may be due to that the leaves contributed for higher photosynthates that resulted in more of dry matter production that enhanced straw weight and grain weight. Leaf length exhibited positive significant association with leaf width, ear length and 100 seed weight. Ear length and straw weight showed negative significant association with grain yield per plant. Selection of those traits showing positive significant association with grain yield should be done for yield gain in sorghum. These results are in agreement with the earlier findings of Umakanth et al., 2005 , Patil et al., 2009 , Prakash et al., (2010 , Khandelwal et al., (2015) and Swamy et al., (2018) . (Table 4) revealed that plant height exhibited positive direct effect coupled with positive significant correlation with grain yield per plant (Fig. 1) . Positive indirect effects were manifested through number of leaves per plant, leaf length and straw yield. Though, days to 50% flowering and days to maturity exhibited positive direct effects on grain yield, they did not show significant association with grain yield. Number of leaves per plant exhibited positive direct effect as well as positive significant correlation with grain yield per plant. Ear length and straw weight showed negative direct effect along with negative significant correlation with grain yield per plant. The negative indirect effects were manifested through all other traits included in the study. Similar results were reported by, Jain (2011), Jain and Patel (2013) and Soujanya et al., (2018) . The results of path analysis indicated that plant height and number of leaves per plant showed highest positive direct effects along with positive significant correlation with grain yield in the present material under study. Thus, the present study indicated that the plant height, number of leaves per plant and 100-seed weight are important characters in deciding the grain yield per plant in the present material under study. Hence these characters may be considered as suitable selection indices in sorghum breeding programmes in the present investigation.
